Parathyroid hormone-related protein and glucocorticoid receptor beta are regulated by cortisol in the kidney of male mice.
Parathyroid hormone-related protein (PTHrP) is a peptide growth factor produced in a wide range of tissues from brain and parathyroid, to kidney and uterus. The purpose of this study was to determine whether the adrenal cortical hormones, hydrocortisone (cortisol), modulate PTHrP expression and glucocorticoid receptor (GR)β in mice kidney. Changes in PTHrP gene expression were determined by real-time PCR and its protein level was examined by Western blot analysis. In addition, expression of renal PTHrP protein was localized by immunohistochemistry. Effects of RU486 on the expression levels of GRα/β or PTHrP gene in the kidneys were analyzed by Western blot analysis. We found that renal expression levels of PTHrP mRNA were higher in males than in females up to 9weeks of age. Using immunohistochemistry, we observed higher levels of PTHrP expression within the cortex than in the medulla in both male and female mice, and this expression was localized in the epithelial cells of the renal proximal tubules. Treatment of 4-week-old mice with aldosterone and cortisol for three days showed larger increases in both PTHrP mRNA and protein levels in males compared with females. The expression of GRβ in male, but not female, kidneys was significantly upregulated after treatment with cortisol, but not after treatment with aldosterone. Inhibition of glucocorticoid signaling by pre-treatment with a GR antagonist prior to cortisol administration largely abolished this cortisol-dependent increase in PTHrP and GRβ expressions. These results suggest that PTHrP expression and GRβ in the kidneys of male mice may be regulated by cortisol.